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A B S T R A C T
Cigarette smoking is common in patients with intractable epilepsy. As a preliminary assessment of
epilepsy and smoking, we evaluated the impact of breaks for smoking on the investigation of epilepsy
patients admitted to our epilepsy monitoring unit.
Absences from the epilepsy unit at the LondonHealth Sciences Centerweremonitored for 6months by
nursing personnel. During these absences, events that occurred were registered as well. This is possible
using portable EEG recorders (XLTEK) that patients carry with them all the time. A disadvantage is that
video recording is not available if the patient has a seizure outside the unit. Information was entered
consecutively in a datasheet. Diagnosis, duration of hospital stay, frequency of breaks, and time outside
the unit were recorded. Descriptive and statistical analysis was performed.
Two thousand two hundred and ninety trips were recorded. Mean duration of stay was 10 days for
smokers and 8.5 for non-smokers. Non-smokers had a total of 439 seizures of which 6 (1.4%) were not
recorded, while the smokers had 213, of which 11 (5.2%) were not recorded. Five events did not have
electroencephalographic correlation, raising a suspicion of non-epileptic events (pseudoseizures).
Despite the low number of events missed, precious information may be lost during smoking trips by
patients admitted to the epilepsy unit. Ways to avoid such trips should be implemented in epilepsy
monitoring units allowing smoking breaks for patients.
 2008 British Epilepsy Association. Published by Elsevier Ltd. All rights reserved.
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journa l homepage: www.e lsev ier .com/ locate /yse izSmoking is more prevalent in those with chronic diseases
including epilepsy.1 A recent study revealed that current cigarette
smoking is much higher in persons with a history of epilepsy than
in the population without epilepsy, 48% versus 22%.1 The Ontario
Government legislated a Smoke Free Ontario Act on May 31 of
2006, which prohibits smoking in all enclosed public places thus
forcing hospital patients to smoke outside of the building.2
When smokers are hospitalized, they usually request breaks to
go outside the hospital to designated smoking areas. The in-
hospital assessment of epilepsy patients who are smokers,
particularly for presurgical monitoring can pose signiﬁcant
challenges to the nursing and technical staff.
Themain objective of this studywas to determine the impact of
cigarette breaks on missing seizures for patients admitted to an
epilepsy unit for continuous monitoring using video electroence-
phalography (EEG) and to assess whether such smoking breaks
affected duration of hospitalization. In these units, missing* Corresponding author at: Epilepsy Unit, London Health Sciences Center, 339
Windermere Rd, London, ON N6A5A5, Canada. Fax: +1 519 663 3498.
E-mail address: Margaret.Hamilton@lhsc.on.ca (M. Hamilton).
1059-1311/$ – see front matter  2008 British Epilepsy Association. Published by Else
doi:10.1016/j.seizure.2008.11.002seizures because of cigarette smoking breaks is a concern as
precious and useful information may be lost, despite the use of
portable monitoring devices. With the increasing cost of health
care, it is also important to identify any effects this addictionmight
have on prolonging hospital stays in the epilepsy monitoring unit.
1. Methods
Over a 6-month period, data was gathered by nursing personnel
from consecutively admitted patients to the 8-bed epilepsy
monitoring unit at the London Health Sciences Center (LHSC).
Investigation in the EMUwas for both diagnostic andmanagement
purposes.
Smokers and non-smokers were assessed as to their gender,
age, type of epilepsy, length of hospital stay, and number of
seizures in and away from the EMU. Data was also gathered as to
the number of trips out of the EMU, and duration of absence time
for both groups.
Patients in the EMU undergo continuous video EEG telemetry
monitoring using either standard scalp electrodes or implanted
subdural/depth electrodes. Seizures or events that occurred during
absences from the unit were recorded from scalp using portablevier Ltd. All rights reserved.
Table 1
Demographics of the patients included in the study as well as the number of trips
made by smokers and non-smokers, presented in terms of gender.
Patients Males Females Total
Demographics
Smokers 19 21 40
Non-smokers 50 66 116
Trips outside the epilepsy unit
Smokers 828 850 1678
Non-smokers 206 407 613
Table 2
Different localization of the epileptogenic zones in all patients included in the
study.
Seizure location All seizures
Smokers Non-smokers
Males Females Males Females
Right hemispheric 5 10 15 19
Left hemispheric 6 2 10 13
Generalized 3 5 10 9
Bilateral frontal 2
Hypothalamic
Hamartoma 2
Non-epileptic 3 4 15 23
Total 19 21 50 66
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capability of up to 1 h. An event was deﬁned as non-epileptic if the
semiology was non-speciﬁc and not localizable and without EEG
correlation. While an event was deﬁned as epileptic if there was
semiological as well as EEG correlation (presence of epileptiform
abnormalities). A certiﬁed and experienced clinical neurophysiol-
ogist judged the presence of an EEG correlation. Patients with
subdural/depth recording units cannot be monitored outside the
EMU and thus any seizure events were not recorded during unit
absences. Video recordings were also not available for patient
events outside of the EMU. Patients report to the nursing personnel
if they had a seizure outside of the unit. Patients are encouraged to
be accompanied by another person when going outside of the unit
so that seizures can be seen and reported if the patient is amnestic
for a seizure. The reported seizure can then be validated by the EEG
ﬁndings which are stored in the portable memory program.
Unreported seizure activity, that is unknown to the patient, can
also be easily seen on the EEG stored data. This data transfers to the
regular EEG program after reconnecting to the main system once
the patient returns to the EMU.
A sign out sheet of paper was provided for all patients to record
their absences from the unit. This data sheet included the actual
time they left from the unit, the time the patient arrived back to the
unit, if a seizure had occurred andwhether theywent out to smoke.
The duration of hospital stays was also documented. Descriptive
and statistical (unpaired t-test) analysis of the results was
performed using MS Excel (Redmond, WA, USA).
2. Results
During the 6-month study, 156 patients (69 males and 87
females) were admitted to the EMU for prolonged video-EEG
monitoring. There were 40 smokers (26%) and 116 non-smokers.
Of the smokers, 19 were male, with a mean age of 34.8 years
(range: 19–52), and 21 were female, with a mean age of 38.7 years
(range: 22–61). In the non-smoking group, 50 were male, with a
mean age of 37.6 years (range 11–78), and 66 were female, with a
mean age of 34.8 years (range: 15–75).
Two thousand two hundred and ninety-one trips outside the
unit were recorded. There was a signiﬁcant difference between the
1678 (73%) tripsmade by smokers and the 613 (27%)made by non-
smokers (Fig. 1; p < 0.05). Mean number of trips per smoker was
42 and for non-smokers 6.7. Smoking males made 828 trips,
resulting in 44 trips each per hospitalization,while female smokers
made 850 trips, resulting in 41 trips each per hospitalization. In
contrast, non-smoking males made 206 trips (4 trips/hospitaliza-
tion) and non-smoking females 407 trips (9 trips/hospitalization).
The average time spent outside the EMU per visit, per patient,
was 20.9 min for the smokers and 12.8 min for the non-smokers.
This was greatest for male smokers who averaged 15.8 h out of theFig. 1. Chart presenting the numbers of trips of the smokers and non-smokers
included in the study.unit compared to female smokers who were away on average
12.3 h. Over the 6-month time frame of the study, smokers were
out of the unit a total of 23.2 days compared to 6.1 days for the non-
smokers (p < 0.05). The average hospital stay was 10 days for
smokers and 8.5 days for non-smokers (p = 0.09). It was noted that
non-smokers often accompanied smokers out of the EMU to
socialize.
Non-smokers had a total of 439 seizures of which 6 (1.4%) were
not recorded, while the smokers had 213, of which 11 (5.2%) were
not recorded (Table 1). Table 2 presents a complete list of the
localization of the epileptogenic zone in all 156 patients. Five did
not have electroencephalographic correlation, raising a suspicion
of non-epileptic events (pseudoseizures).
3. Discussion
This study is perhaps the ﬁrst one to look into the impact of
cigarette smoking in the evaluation of patients in an epilepsy
monitoring unit. Although there were a small number of events
that took place outside of the EMU in comparison to the amount of
time spent outside of the unit particularly by the smoker group,
any missed or incomplete seizure information results in inefﬁ-
ciency and delay in the investigation. Furthermore, unlike many
other activities, smoking presents risks not only for the person
with epilepsy, but also for others, who can be severely injured.4
Over the 6months of the study smokers collectively spentmore
than 3 weeks out of the EMU, almost four times as much as non-
smokers. Thus it is no surprise that the smoker population had a
longer hospital stay, on average 1.5 days more than non-smokers.
Their mean hospitalization time of 10 days as opposed to 8.5 days
in the non-smokers’ population is almost certainly contributed to
by the fact that they are out of the unit more, thereby missing not
only the opportunity of accurately recording seizures but also
physician visits, calls for medical imaging and neuropsychology
testing time. Frequent trips outside of the unit, resulting in patient
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technologists to repair and maintain the EEG leads, referred to as
downtime in this unit, in order to achieve pristine EEG recordings.
Since non-smokers would often accompany smokers on their
outings for social company, they were potentially impacted by
these same concerns.
Finally, because the patient’s medications have been reduced
for investigative purposes, a seizure could happen at any time. This
potentially could cause more harm to the patient and certainly be
more disruptive if it happened in an elevator, the main lobby or
outside the hospital in the smoking area. It is emphatically
important to ﬁnd ways to keep the patients in the unit for more
effective testing and time management.
Ironically, after ﬁve centuries, tobacco has gone from a
medicinal plant (used to prevent cancer) to one of the worst
world public health issues.3
Nicotine dependency is currently one of the most common
chronic diseases in the population. Differently from alcohol and
illicit drugs, nicotine does not cause acute conditions due to
overdose in addicted individuals. Also it does not lead to aggressive
behavior or worsens the psychomotor performance in car driving
and machine operation. Therefore, nicotine dependency is less
shocking to society than alcohol dependency and other psychoac-
tive drugs.
Most tobacco users are aware of the cigarette harms and want
to quit smoking.4 However, overcoming practical challenges to
achieve this goal include lack of medical diagnosis on nicotine
dependency, abstinence discomfort, and insufﬁcient number of
smoking cessation supportive services.
Patients in our EMU are offered the standard nicotine patch to
help them with their cravings and in an attempt to keep them in
the unit. However, such measures have largely proven ineffective
in preventing smokers going on cigarette breaks. Despite over two
decades of productive research demonstrating the efﬁcacy of
smoking cessation interventions,5 the prevalence of smoking in the
United States has remained unchanged since 1990. National public
health groups and task forces have made recommendations on
how to increase smoking cessation quit rates.6 The hospital hasbeen identiﬁed as an important setting for smoking cessation
efforts7 and recommendations have supported the creation of
hospital-based smoking cessation programs.6 Hospitalization may
be considered a teachable moment, in which the patient, by virtue
of being hospitalized with an illness, may be more receptive to
smoking cessation advice.8 Epilepsy patients who smoke and
require long-term video-EEG monitoring have a unique opportu-
nity to participate actively in a ‘smoking cessation’ program and
provide health care staff with a window of opportunity to help
these patients in achieving this goal.9 A more comprehensive
smoking cessation program would be one option to consider as
part of the medical intervention in the EMU.
Finally, the results of this study still do not excuse the fact that
all seizure information for investigative purposes is crucial and
extremely valuable.
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